Paper W 17 




ERTS-1 VIEWS THE GREAT LAKES AREA 

Walter A Lyons and Steven R. Pease. Cel lege of Engineering and Applied Science, 
University of Vfisconsin-MUwaukee. Milwaukee, Wisconsin 53201 


ABSTRACT 

Wi’h the launching of Earth Resources Technology Satellite (ERTS-1 ) in July 19”2, a powerful new 
tool for studying mesoscale atmospheric phenomena associated with the Great Lakes aas come on the scene. 

It has been found possible to discriminate air pollution patterns from large sources of suspended partic- 
ulates. Plumes from major steel mill operations in the Chicago-Gary-Hammond area can be seen spreading in 
southwest flow over Lake Michigan for over 50 nm. The excellent background provided by water in the near 
infrared makes for optimum viewing. Conversely, over land even very dense smoke plumes become difficult 
to distinguish from terrain. 

Comparison of same area viewed at different portions of the spectrum allows the detection and identi- 
fication of cirriform clouds. At shorter wavelengths (Q.5-0.6 micrometers) drrostratus layers mi^it appear a 
total under cast. Yet in the near infrared (0.8-1 .1 ) almost complete penetration to the underlying features is 
found Denser clouds, such as altocumulus, stratus, cumulus, etc., do not exhibit this characteristic at all. 

In a similar maimer, views of the Toronto area under cloudless but hazy conditions, reveal the marked 
haze penetrating characteristics of the near infrared. Reconstructed color infrared views (made by combina- 
tion of the three longer wavelength bands) reveal sharp ground features almost totally obsetued by haze and 
pollutants in the "green” band (0.5-0.6 micrometers). 

Scow cover is readily apparent in ERTS images. A localized record early season (October 1 8) lake 
snow squall in 'tie south-Chi cago and Hammond, Indiana region produced a well defined path through the 
metropolitan Chicago are. . Though depth determination is difficult (maximum 4” in this case), such images 
can clearly reveal freshfy deposited lake snow squall swaths as soon as the skies dear. 

Aircraft condensation trails also appear in several photographs, including one with a peculiar circular 
shape. 

Summer lake phenomena, such as lake breeze fronts are ideally studied. Even the smallest cumulus 
elements are resolved. IXiring an all-shore lake breeze over Lakes Frie and Ontario, the cloud-free ztne ex- 
tended almost uniformly inland around the perimeter of the lakes. Smaller lakes and reservoirs also show 
marked doud suppression. Goud streets on downwind shorelines show great similarity to laboratory 
studies of cold fluids advectingover heated plates, induding Benard cell type patterns. 

Several sets of simultaneous views of cloud patterns from ERTS and all-sky cloud cameras are compared. 
These are helpful in showing the extremely high resolution of the satellite, as well as the horizontal viewing 
range with the lens filter combination used. 
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